Women have longer QTc interval and are at a greater risk of drug-induced torsedes de pointes. However, Bazett formula is not a reliable estimate of QT interval duration at ~extreme heart rates. We therefore compared the uncorrected QT intervals in women and men over a wide range of physiological heart rates using a database of digital 24-hour Holter recordings. Methods: 24-hour 12-lead digital ECGs (SEER MC, GE Marquette) were recorded 4 times (at baseline, after 1 day, 1 weak and 1 month) in each of 60 healthy subjects (27 men, age: men 26.7±7.3 years, women 27.1±9.6 years). One 12-1eed ECG was obtained every 30 seconds. The median QT interval of all 12 leads (automatic measurement, QT Guard, GE Marquette) was used for each ECG sample and in each subject, QT intervals were averaged over 100 ms RR interval bands from 500 to 1200 ms (i.e. 50-120 beats/min). Results: in all 100 ms RR interval bands, the QT interval was significantly longer in women. The differences were substantially more pronounced at lower heart rates, e.g. women vs men 330±8 vs 324±9 ms, p<0.0000001 at RR of 500-600 ms, 448±5 vs 429±3 ms, p<0.0000001 at RR of 1100-1200 ms. The QT differences between men and women at corresponding heart rates were significantly correlated with the RR interval (r=0.77, p<0.0001). Conclusion: Whilst the QT interval is longer in women than in men over the whole range of physiological heart rates, the gender differences significantly increase at slow heart rates. This may contdbute to the increased dsk of torsades de pointes in women. Background. Previous studies have shown that changes in R-R sinus cycle length in response to single premature ventdcular beats (PVBs), defined as heart rate turbulence (HRT), may reveal cardiac autonomic impairment and be predictive of future cardiac events in patients with coronary artery disease (CAD). Whether HRT is impaired in patients with frequent ventdcular arrhythmias but apparently normal heart, however, is unknown. Methods. In this study we assessed HRT in 18 patients (13 men, 68±6 years) with anglographically documented CAD, who showed frequent PVBs on 24-hour Holter monitoring (CAD group), and in 16 patients (8 men, 50±5 years) who also showed frequent PVBs on Holter monitoring, but had no evidence of any structural of functional cardiac disease by full noninvasive investigation and showed normal coronary arteries at angiography (healthy subjects [HS] Group). All patients of both groups had normal global and regional left ventdcular function. The turbulence onset (TO) and the turbulence slope (TS), two well-defined indexes of HRT, were calculated on the entire 24 hours, according to previously described methods.
Background. Previous studies have shown that changes in R-R sinus cycle length in response to single premature ventdcular beats (PVBs), defined as heart rate turbulence (HRT), may reveal cardiac autonomic impairment and be predictive of future cardiac events in patients with coronary artery disease (CAD). Whether HRT is impaired in patients with frequent ventdcular arrhythmias but apparently normal heart, however, is unknown. Methods. In this study we assessed HRT in 18 patients (13 men, 68±6 years) with anglographically documented CAD, who showed frequent PVBs on 24-hour Holter monitoring (CAD group), and in 16 patients (8 men, 50±5 years) who also showed frequent PVBs on Holter monitoring, but had no evidence of any structural of functional cardiac disease by full noninvasive investigation and showed normal coronary arteries at angiography (healthy subjects [HS] Group). All patients of both groups had normal global and regional left ventdcular function. The turbulence onset (TO) and the turbulence slope (TS), two well-defined indexes of HRT, were calculated on the entire 24 hours, according to previously described methods.
Results. There were 341±182 PVBs in the CAD group and 174±194 PVBs in the the HS group suitable for HRT analysis. TO was -0.20±1.7 and -0.67±2.2 in CAD group and HS group, respectively (p=0.00001), whereas TS was 2.83±1.9 and 10.83±7.4 in CAD group and HS group, respectively (p=0.0001). An "abnormal" TO value (>0%) was detected in 7 patients (39%) in the CAD group and in 2 patients (12.5%) in the HS group (p=0.12). On the other hand, an "abnormal" TS value (<2.5 msec/R-R) was found in 10 patients of the CAD group (56%), but in none of the HS group (p=0.0004). Conclusions. Our data show that HRT is significantly impaired in CAD patients, whereas it does not seem to be significantly impaired in patients with frequent PVBs but structurally normal heart. TS was better than TO in discriminating between these 2 groups and, therefore, seems to be a more reliable index for the assessment of HRT impairment.
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Tight Mechanism Correlation Between Heart Rate Turbulence and Baroreflex Sensitivity: Sequential Autonomic Blockade Analysis Lian-Yu Lin, Jiunn-Lee Lin, Ling-Ping Lai, Chao-Cheng Du, Yung-Zu Tseng, Shoei K. S.
Huang, Department of Intema/ Medicine, National Taiwan University Hospital, Taipei, Taiwan, ROC Background: Heart rate turbulence (HRT) is a de novo powerful risk predictor for patients (pts) surviving acute myocardial infarction, However, little is known about its underlying physiologic mechanism. Methods: Hypothesizing that HRT be berorceptor reflex related, we studied the HR and blood pressure fluctuations at rest and following systematically introduced ventricular premature beat (VPB) in 16 pts without structural heart disease (10 male, 6 female, mean 45±17 y/o), before and after sequential sympathetic (esmolol, 4mg bolus followed by 120ug/kg/min iv), parasympathetic (atropine, 0.04 mg/kg iv) and total autonomic blockade (esmolol plus atropine). Turbulence onset (TO, %), and turbulence slope (TS, ms/beat) were averaged from 10 respective VPB's. Spontaneous baroreflex sensitivity (BRS, ms/mmHg) was calculated from 5 minutes of sinus rhythm recording. The results showed that TS decreased after atropine (0.71±0.50 ms/beat, vs. 5.17±3.96 ms/beat at baseline, p<0.01) and total autonomic blockade (1.23±1.02 ms/beat, p0.05). TO increased after atropine (0.32±0.35%, vs. -0.45±0.94% at baseline, p<0.05) and total autonomic blockade (0.58±0.86%, p0.05). TS was positively correlated with BRS at baseline (r=0.78, p<0.01) and after esmolol (r=0.8, p0.05) and total autonomic blockade (r=0.31, p>0.05). TO was negatively correlated with BRS at baseline (r=-0.61, p<0.05) and after esmolol (r=-0.80, p<0.01), However, TO remained correlating with BRS after atropine (r=-0,53, p<0.05). Conclusions: Heart rate turbulence of both TO and TS parameters is critically vagaldependent and highly correlated with spontaneous baroreflex sensitivity, which underscores its clinical importance in cardiovascular risk stratification. Background: Higher QRS voltages in men than women have been attributed to gender differences in left ventficular mass (LVM) and body size. However, adjusting for gender differences in body size and LVM does not completely account for the greater QRS voltages in men. Indexing LVM by fat free mass (FFM) reduces sex differences in LVM, suggesting that differences in FFM may play a significant role in gender differences in QRS amplitudes. Methods: Echocardiograms and digital ECGs were analyzed in 1,848 American Indian participants in the second Strong Heart Study exam with FFM measurements (658 men, 1190 women, mean age 59.4±7.8 years). QRS amplitudes were measured to produce Comell voltage (CV, RaVL+Sv3 ) and the 12-lead sum of voltage (12V). Results:
Men were younger than women (58.8±7.8 vs 59.7+7.8 years, p=.021), had greater LVM (174+41 vs 151+37 g, p<.001), were taller (173+6 vs 159±6 cm, p<.001), heavier (89±18 vs 81+17 kg, p<.001), had much greater FFM (63_+10 vs 46+6 kg, p<.001), and as a result had lower adipose mass than women (26±10 vs 35_+12 kg, p<.001). Men had greater unadjusted CV (1577±554 vs 1503+533 p.V, p=.005) and 12V (15050-J:3168 vs 14364±3184 HV, p<.001) than women. Adjusting for gender differences in age, LVM, height and weight using analysis of covadance, did not eliminate gender differences in CV (1588-+677 vs 1496±603 ~V, p=0.012) and 12V (14883±4059 vs 14456+3615 ~V, p=0.05). Including FFM eliminated gender differences in CV (1578±860 vs 1502_+721 ~V, p=. 119) and left a mild residual difference in 12V between men and women (15074±5152 vs 14350-24317 I~V, p=.014).
Step-wise linear regression analyses used to assess the relation of CV and 12V to LVM, revealed that gender was a significant correlate of LVM when age, height, and weight but not FFM were included in the analyses for CV (partial r=-.084, p<.001) and 12V (partial r=-.176, p<.001). Gender was no longer a significant predictor of LVM after FFM was entered into the analyses for both CV (partial r=.040, p=.083) and 12V (partial r=.034, p=.140). Conclusions: Differences in CV and 12V between men and women can be accounted for by gender differences in LVM, body height and weight, and by the independent contribution of gender differences in FFM. Background: Heart rate turbulence (HRT) slope following premature ventricular beats is decreased following myocardial infarction and associated with increased mortality. The fractal scaling properties of the variation in beat-to-beat (RR) intervals measured from Holter monitoring has also been shown to predict mortality in heart failure. The relationship of HRT to the type of premature beat, atrial (PAC) or ventricular (PVC), as well as to the degree of prematurity of that beat has not been reported, nor has the fractal scaling properties of the RR interval variation following a premature beat been previously described.
Methods: Holter data were analyzed from 10 normal patients between the ages of 30-75 98A ABSTRACTS -Cardiac Arrhythmias years. HRT slope was calculated from the first twenty beats. Fractal scaling coefficients, c¢, were computed using a dstrended fluctuation analysis of the first thirty beats. The degree of prematudty was defined as the ratio of the RR interval of the premature beat to that of the preceding interval. Results: A total of 227 PACs and 171 PVCs were analyzed from 24-hour Hollers. The HRT slope (mean ±SE) was 17+ 1 ms/beat for PACs and 26± 2 ms/beat for PVCs (p<0.001). There was a negative correlation between HRT slope and degree of prematurity (r=-0.4, p<O.001), which was present for PVCs and PACs analyzed as separate groups. Following PACs, C¢FAC = 1.16±0.02 and following PVCs, CCpv c = 1.19 ±0.03 (p=NS), and showed a small positive correlation for degree of prematudty of PVCs (r=0.2, p<0.001), but not for PACs. Concluelons: In normal subjects, HRT slope differs for PACs and PVCs and correlates with prematudty. The frectal properties of this variation are unaffected by the type of beat but are dependent on the degree of prematudty of PVCs. By taking into account the prematurity of the PVC and combining with a frectal scaling analysis, risk stratification may be enhanced.
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Mapping Background: Epicardial radiofrequency (RF) ablation has been increasingly used in patients with ventricular tachycardia, but the mechanisms of epicardial lesion formation are not well understood. Methods: In 23 dogs (16-25 Kg), we compared epicardial (Epi, n=7) versus endocardial ventricular ablation (Endo, n=7) using fluoroscopy-guided, standard techniques (70°C/60 sac, 50 W). Further, epicardial RF delivery was assessed during catheter tip irrigation (n=3) and with a holder to assure optimal electrode-tissue contact (n=6). In the latter, thermally-insulated (TI) electrodes (50% tip surface) were also used (n=3). In the Endo group, percutaneous techniques were used. In the Epi group, a minithoraootomy was made and a sheath was placed in the pedcardial space. Results: Power (16 vs 11 W), catheter tip temperature (68 vs 67°C) and impedance (157 vs 165 Ohms) during RF delivery, and lesion dimensions were similar in Epi and Endo groups. In Endo, 11/31 (35%) lesions were transmural, compared to 0/25 (0%) in Epi (p<0,001). With optimal electrode-tissue contact, power outputs (4 vs 16 W; p<0,001) and pacing thresholds (0.2 vs 3.7 mA; p=0,004) were lower than Epi, However, lesion dimensions were similar and transmural lesions did not occur (depth 3.0±1.5 ram). Catheter irrigation (13 mlJmin) allowed delivery of high power outputs (42 W; 40°C) and consistently produced transmural lesions, 5/11 (55%), depth 6.5±2.1 ram. At constant power (2W), catheter-tip temperature (52 vs 57°C; p=NS) and lesion dimensions were similar for conventional and TI electrodes. However, damage to parietal pericardium and lungs occurred with conventional electrodes only. RF delivery directly to these structures without contacting the epicardium was not possible due to high impedance. Conclusion: Conventional epicardial RF ablation is not capable of producing deep, transmural lesions and is associated with a significant energy loss due to poor electrode-tissue contact. The lack of cooling effect limits power delivery in the pei'icardial apace. Damage to adjacent structures results from passive heat conduction from catheter tip and not from resistive heating of tissue. TI electrodes may prevent damage to these structures.
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Epicardial 
Background:
We describe results and location of epicardial ablation to treat ventdcular tachycardia refractory to endocardial ablation. Methods and Results: Nineteen patients (mean age 46.+.21 years, 16 men) presented for epicardial mapping and ablation of monomorphic VT. Of these 19 V'l's, 17 appeared to originate from the epicardium. Of these 17 patients, 5 had coronary cardiomyopathy, 1 had idiopathic cardiomyopathy, and 11 had normal hearts. Twelve of these patients were successfully ablated with epicardial lesions after endocardial lesions both with 4 mm tip and cooiod-tip catheters were delivered without effect. The location of the successful ablation sites in all 12 patients was along the main branches of the coronary arteries. After a mean follow-up of 13+5 months no recurrence of VT was observed. One patient had transient symptoms of pericarditis that resolved quickly within 48 hours with nonsteroidal anti-inflammatory agent. No other complications were observed.
Conclusion:
In our preliminary experience epicardial mapping and ablation of VT is safe and feasible. The majority of successful ablation sites appeared located along the epicardial course of the coronary arteries. Non-Contact Mapping (NCM) permits high density endocardial mapping of arrhythmias. Its usefulness for mapping of complex arrhythmias to guide catheter ablation has been demonstrated. Aim of this study was 1) to evaluate the safety of NCM in 108 patients (pts) in whom catheter ablation was guided by NCM, 2) to compare the complication (C) rate of catheter ablation guided by NCM with the C rate observed with conventional mapping (CM) in 213 pts. Catheter ablation was performed in 321 consecutive pts with complex arrhythmias (55 ectopic atdal tachycardias, 104 atrial flutter, 19 atrial fibrillation, 75 ventdcular tachycardia, 68 ventricular ectopy). CM was performed in the first 213 pts, NCM was used in the following 108 consecutive pts. All perioperative C (< 4 weeks) were registered. Main C categories are listed below. Using a logistic regression model determinants which were associated with a higher C rate were evaluated (adjusted to clinical and procedure parameters). The only independent predictor which was associated with a higher C rate was an impaired left ventdcular function with ejection fraction <40% (OR 4, 8) . NCM was not associated with more C (OR 0.56, CI 0.17 -1.81). Conclusion: The C rate in catheter ablation with NCM was 9,3% compared to 6.6% with conventional mapping. Using a logistic regression model NCM was not associated with a higher C rete.The only independent risk factor associated with a higher C rate was an impaired left ventdcular function. Background: The differential diagnosis for left bundle/inferior axis right ventricular tachycardia (VT) includes arrhythmogenic right ventricular dysplasia (ARVD) and idiopathic right ventdcular outflow tract (RVOT) ventdcuiar tachycardia. Since they are due to different mechanisms, it should be possible to distinguish between the two conditions using the 12-lead ECG during spontaneous VT. Methods: Nine patients with a definite diagnosis of ARVD and eighteen patients with RVOT VT were identified from the Mayo Foundation database. Patient age for the ARVD group was 43 + 22 years and for the RVOT group was 45 ± 27 years. None of the ARVD patients had underlying heart disease, In the RVOT group, one patient had hypertension, one had coronary artery disease and two had mitral valve prolapse. 12-1eed ECGs of spontaneous left bundle ventdcular tachycardias were analyzed for over 60 parameters including gross morphology, amplitudes, duration of Q to S nadir, transition points and the presence of notching. Results: There were significant differences (using Fisher's Exact Test and 2-tailed p values) in the 12-1eed VT ECGs between the two groups. 9/9 (100%) ARVD patients had onset of Q to nadir of S duration (Lead V1 or V2) equal or greater than 80 msec versus 7/ 18 (39%) RVOT patients (p = 0.003), 17/18 (94%) RVOT patients had deep S waves (lead aVL) versus 3/9 (33%) ARVD patients (p = 0.0017). 9/9 (100%) ARVD patients had QRS duration (Lead V1 or V2) equal or greater than 140 msec versus 6/18 (33%) RVOT patients (p = 0,0027). 11/18 (61%) RVOT patients had deep S waves (Lead I) versus 0/9 (0%) ARVD patients (p = 0.003). 7/9 (78%) ARVD patients had R-wave notching (Lead I) versus 5/18 (28%) RVOT patients (p = 0.037). Conclusion: The 12-lead ECG of VT in ARVD is significantly different from that of RVOT. Specific characteristics of the 12-lead ECG in VT discriminate between ARVD and RVOT VT. This information may be useful in determining the underlying disease process to reduce the risk of misclassifying ARVD as benign RVOT VT.
Complications (C): Comparison CM vs NCM
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Is Catheter Ablation of Hemodynamically Unstable Ventricular Techycardia Feasible Using Noncontact
Mapping?
Karlheinz Ssidl, Monika Rameken, Margit Vater, Harald Schwacke, Andreas Brendt, Jochen Sengas, Heart Center, Ludwigshafen, Germany.
Hemodynamic collapse precludes extensive catheter mapping to identify the target region in patients with ventricular tachycardia (VT) with conventional sequential catheter mapping. However, the non-contact mapping system (NCM) computes virtual electrograms simultaneously at more than 3000 ventricular sites, A single beat of the VT seems to be sufficient to map the VT. The purpose of this study was to assess the clinical utility of NCM for mapping and ablating unstable VT. Methods: We evaluated 29 patients (pts) with an implantable cardioverter defibrillator (ICD) with drug refractory monomorphic and hemodynamic unstable vr (24 pts had ischemic VT and 5 pts had nonischemic vr, ejection fraction 33±15%). All pts had experienced at least • 2 episodes of unstable VT (mean cycle length 295±75 ms) during the month before treatment. Catheter ablation was performed with a linear lesion at the diastolic pathway just before the exit site.
Rediofrequency energy was delivered dudng sinus rhythm and efficacy was assessed by programmed ventricular stimulation. All pts had a regular follow up in our ICD clinic
